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(54) [<ffljl]0«ft] U^^A«?&fflIE*«^t^cO|ajS*S 



(57) [£&] 

«Jfc*:Li I Ni 1 .,M,O l ( MiiCo. M 
n, FefciV'AimffliiLt.. 0.95Sx<l.l . OSyS 

0.5 (ov^^M&mtmz. b^mp^ 

=£:< £ lmcoitmz comity. z/(Ni+M) coM^ 

Jt a # 0 . 001 S a SO . 1 £ iff /iff ^T^W $ U f- 
^AfitffliElffli, Nl-Tfc^HiifcJiNI + M7C*ffc£ 
ftt Z UZ fc-frtrlMfcSjfc £fi£ 

. T^rPe^M 100-1000 AcO 'J A« 
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(3$4», M(±Co. Mn. Fefci^'Al^A > a(m^^ : 3r< > 
1 «<7)7C*T75 0 . xi: y(±. 0.95Sx<l.l , OS 

*3±t/P<50^< i;t l8<07C*Z«0iWBftS, Z/(N 
i+M) O^Jta^* 0.0015 a £0.1 ^jftt-tMS-T^- 

mmmmtmx' $> ~> x . z tc*« y ?■ -7 AS^-im 

*<*iJ|flKI^Li (3a)-+M h ^fc(tSLi<7) ( 5^r^95% 

ja±T» & i k zmmb-r * . y ^^mmmm 

[ It^II 2 ] MIE >J f - ^ A S^I&Mij W¥*3*6llrP9- 
-fX*>' lOOAJJLt, lOOOAlilTT'fcS. ff;Rif 1 

(3W, MfiCo. Mn s Fe*JitfAlj&»featmfcil«Sr<i: 
t 1 «<?57U*-C'& 0 . xfcyll 0.95fix<l.l , OS 
yi0.5 tib^) tiJil^Jf^AlMit, B 
tJj:tfP0>4«5r< t i> lmcDTmzcoMimZ. z/(N 
i+M) iOlS^Jta** O.OOlSaSO.l ZM?z~?W\-$TiZ 

nxuMjcmzmm l?z- * ^-Mt-^m^m^z 1 a 
tit*iM4 ] y^A^ 

KM^^SSbI^IM Xtf lOOAJJLh. lOOOAJJTFC 
3 4fc(i4li«<9;&U;. 
[000 1 ] 

*^faJ^51ifc«B#tftfc-$-4 ; fc i> T$ h , LiNio 2 
[0002] 

JiftUffl-fk^^-cv^ft^s^y-f^A 
^yniKwrcia, iEStzjysvpbKy ^^Adicoo 



2 h ftStUf-^-M^fcBW^fcfcJIWtro, WB 

JSC y f-^A^^ft<7j*«i§^^^^^ixffifcfL-r 
a^SSTIifcvtfyb, Sft<7) y ^>7A-f ;* y-iJeflEfMi 

[00 03 ] IEffi£ffi;fr*tT^&LiCo0 2 {3, Li t Co^ 

ft. y^^A^^y^-^Tafetsc^^^'ff^t. y-^7 

ft. +M ^/WWWteW, L#>U Jfc«®*(±130 mAh/ 

[0004] LiCo0 2 i LT. R 

tSttflBt^fcoLiNiOjtSitaiNi!., M y 0 2 (M:C 
o, Mn. AU Fe) t ^-5^LiNi0 2 ^W«^M#SilT^ 
So itl^«LiNi0 2 ^t4(±200 mAh/g Wf&OaV xSfc* 

5r(tfUf5:4>5r^. *<^)fc», LiCo0 2 tc^§^*ti^ 
OS**^/JnS < i 1 1 , ailW3r«««Ji* KfoW 
Wsfi^flE L C < ^ i i: *^ . L i Ni 0 2 mtflWK < WfMk 

[00 0 5] mm¥7 -192720^-^#«i, ft^LixN 
iyCozOa "?$ttoZtl&~ V0&¥*)$SiB£.* IB* (B) 4 

fcttuy (P) *ir*^f*IIil^^§^. ^oJl^ 

fcji^BKSftTV^*. i<55«^r, t-TLixNiyCozOa 

SrffM-TSo t^t. LiNi0 2 ^-f^!fe^^r)tt^f*T\ 

tttJIWL. B^P^»t^V^^^Jt<T. ^* 

[00 06 ] -55624 #^Rfcl4, AM0 2 (A 

(SLifcit/NatfOliffitJli, M(iCo % Ni N Fe. Cr<7) 1 SJil 

*^I?fttV^. asjD7CSZ(±, AM0 2 C0lS B a a fit0 

tt^fti^-ftfcKBBS^TV^. asJll7C*Z{i:. » AO 

iiH^ifc «t y'M«ssft^ft t mmizmna-t h *\ 

4 «® ; ^ <r>mMk-&%ilfr 6AM0 2 JB^flBSKfl; 
[00 07 ] UpU itfJtBKfci-^Tfc, #tCLiNi0 2 
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[0008] LiNi0 2 ^(7)iEa«ff^V^T , §M£_Hf 

4 tztbffimmzmmz l . mmmmz ±tf 4 i t 

HT10-87332 #4«8fc:«aES*l.TV^. iWfSSltJ: 
4 k , Siffi'J f- 1 * A t - -y trjWt&bnm&XJV -* 
«f£S£!l£ L . ft ^^WRS^ t & 4 SteW**** 1 
L^* 1 £>)6MLT, *«^0L i N i 0 2 ^W^l £ SjS 

[0009] *£?Wk^4*^<7)?i£-.X7 
[0010] 

[»BH* s »^LJ;oi:-r4flS] LiNi0 2 ^iE 

u -a* ^>^RB*se«fc ct o ##^:iEstm£«itf-4* 

^M^MOffiTSrffid t 4 , LiNiO^IEffi 
£m£»T4 i k ItmMk-th . 
[0011] 

[ SMI£ WSl-r 4 fcfttf>*S ] Li Ni0 2 jRiiEHimoaSe 
£tt£&«-f4£t^ -192720^&fRfcSBieS 

isis) *wm-hz\k-wm}x~hh. l*»u >iw&fg 
iztm § *xt v 4 urn izm o x b p * jHirt- 4 1 . e 

^4. 

[0012] fit, B^P^jD(Cj;4^iffiT*lH| 

im^-v a xt>nmx\ &4— s&To-tM xt-th 

[0 0 13] #MT7-192720-^fcj:V|5l8 - 55624 

t o o 1 4 ] © cox o izmmm®iim?ti$$LLtzmx 



b^p(cj; >o v^j>>4*><mm*mwftk<nww& 
^p imm^k mmzmm-tz t , limo, aw*^ 

ifx{i}^«aitJ:4i:ftS$ii4 0 
[0015] -mz. LiNiO,SWfmi* LiCo0 2 fcteJtSr 

o . LikmtfimmmzmiiL?zmwrm*ftz><DAmL 

Wfc, ffi B B B ^ Oftft) «rtB^P*gt# 
-f& k , ««MS9ftwSWi3WBi 0 £ < &4 . M^ffi^* 31 
Slit 4 1 . «ra*WtffiilK ■ WAV* 4 U^^A-f t>l 

XHIUJfaj^^S^y-h^MfWLT, Li 
V (3a-)f-f ^ra1l¥R-3ra) rcDLi<7)£**£J#> 
4^ fctcJ; OW^r* 4. ^0£W^95%^TI1I4 
fc . L i Hf h ^.<7)N i OMAfc: ± 4 JB*efB3t^»SLitt=: «t 4 

[0016] #|HW8 - 55624 ^f&fBtfD|BK"C(i, Bi, 
Pb , B ^-^r < k t 1 S^asSD^- 4 £ h t i 0 S&H^ 

)S*§4±t tsft^-f x^a# < ~th z. k \z x <o mm® 
wxrmimGm xm&x-z , » * l < u 2 ^ mjii± 

•C* 4 ±ia® cOffiMfflcOOi-SlZte 1 mSfteDte 

B B B ^t* s *a2:4 2:i:^IBttSii-cv^ 0 tfz. mkmiz 

x&jEmmmx'imgk^mkAsk'mux'Z k t 
[0017] iift^sEM ^MMK-ctt. tfjRoaamsi, 

Sllg^fi 4 <0(±-frl ^-tf V ^ 1 u mgSt'ib 0 , FE-SEM 
ix4„ 

[0018] L*^L, LiNiO,3RWHTIi, 

3 ^r±^ ^fe B B a ^ k -T 4 t(ifflKK«ag*lS< -r4^s^" 

ftizmr&m*). sm^s -55624 ^fg^^ii*^ 

[0019] *^HBT1±. B^>P t^lBHNi-ffc-^BrtC 

mMfcxvwifcmz^t^h* ^comx\ nmitm 
izmmiut^m^M^ lt«T4. i^xsntc i 
b s p^#LTv^Tt, fm^zmwm^mvm 

B B B «jt L , IBS V ^Sc«SM * Srn i N i 0 , &JEm &® 
P !i:LiNi0 2 ^-f^fi3^^ B E B S*^#ffi^4^N B B B «:lt^^ 
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B#t B^P^'Jtff LT nfijBRtffc £ Li ft-^fljlift 
lfLX^Xte%L>%\\ JJBSTffitiO. WRStfiflBt 
tf>SLh.#iI«Sr<, tSfttt&OLi (=3a) ^MMcfcftS 
LiW AH*6*95%£LhT* £ LiNi 0 2 JfiO 'J ^"7 A rXM 

mm? TJWSftTlMXfclOO AfiLh, 1000A 
JaTfc^iifc^ffSLv^ i<o*SA^^-fXli s EBSP 
TfcllBTtJSrV^&STftoT. #M¥8 -55625 ^ 

$tmiz§m<7)jEmmMzit'^& tea? im xiit-, t 

[ 0 0 2 1 ] Stfa^ft&iiiSRjBftU «Sfi£-rs 

[0 0 22] ii(C s *SKHfc:.fc 9 , ffififcr^ : Li.Nij., 
M y 0 2 

(3C4>, MttCo. (fa. Fefc±t^Al36»featr*Utilwar<i: 
t> 1 a<7)7C«TS) 0 . xtyil, 0.95Sx<l.l » 0 =£ 
yS0.5t'M) "C«S*t41Jf-^AS[-&iWBH»fc, B 
ftJ:t*P<Z>^<fcfcl»O^Z<z>»fl5HJ*, Z/(N 
i+M) <OK=f-ika& O.OOlSaSO.l 

«ffifflIEffiH«T-fc o T , Z 7t*{i y U-^ A#i^gM 

* s -P*SfttlBt<?)Li (3a) +M h fctJ(t6Li(^)i5fr*6*95% 

[0023] *56^t*JV^T Uf-^AWfittiUf-^i* 

1000AJSITT**. 

[0024] JJE^)Z#^rUf-^Aa^lWBBW>^*4 

£Stt Lfc— ■/ ^-ft^*** 1 «eui**6** 

[0025] JKfR*K*B£ 



[00 26] ^Ztmzi. *) B^P ZmtULX h^^m. 

jMMH* £ fx S X? -X AtijM S iiT vvfirv ^ ± 

[0027] b^>p cd@mm* y ^MY/amh mmiz 

[0 0 28] B^P^Offi^il^. Li-ft-^ftfcRJES-a'* 

[0029] a*;, *«»**»3frr*»^^>j: a 

[0030] 

ffij^st : Li x Ni!- y M y 0 2 ■ ■ ■ (A) 

(5$*K M(±Co. Mn. Fetij:VAlA»^>atrflfeil«5r< t 

t> 1 «OtC*T'$> 0 . xiyll 0.95gx<l.l . 0^ 

yso.5 x*$>&)x~mztihvj-iyj>.&-£M-ikmz. b 

fc±t^Pco^<kt> 1 Scotch ZtoBWHIifc, Z/(N 

i+M) OS^-Jta^" O.OOl^a^O.l &»H^-fM^-'C# 

^rs-frfe. z^s-y-f-^a^MBBB^^iSrs. y^^ 

fl3BW)»iiartfcffl»UTV^4. fiP*>. Mjc*(i, LiNi 
[00 3 1 ] Z7tm (B, P) ii. «J3)<;^(A) X-vkZtl 

^Sffl^fg^ftS. *tJ, TEM ^tCfcV^T, Mo 
JtKfca*<^MHtfflraHjR*EDX(x^;i^— JHBSiX 

wn-^nr-) x*ftm-&k. immmzzymtfrn 
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[0032] *%BJ!£7)LiNi0 2 ^iESWf4{±. Zjt* 

(b, p) &v*vj*iitea(tMDtt(mtiQ mmiz 

ISAffijiOLiiM h (3a->M H tc&tt&Li 

[0033] iOLi ffi3*tf>J: o fc, XfRHIff 

5fflSco^*2r 'J - h </P MStf LTLi^-f b <3a^-f 

SfCi&WH^Wj 108-122H (1993) , 
19120#&fR3H=SHBS*VCV^. i£7)^rffi^J;03aHf 
>f h (LilM h) T'<7)Li+Ni+M<5O-^lt&100 %k LT 

LilM h*NifcM7C^i5#^4*(i5*ia'FC& 

[0 0 34] *3&gjtf>LlNl0 2 *H*H±, Sit<{i: l Jf- 

^iH^X) # lOO-MOOOA^KSBtas-S.. JSAT 

{±. *«2oI^aWfitf>:£*t lOOfe H H H f if i. 

100—1000 A<7DffiH-C&S i; . XSSIUJif coS^iHtc =t "9 
T^ATIM X*«»«. 22 k #>'T£ 5 . SWITCH:, 

[00 3 5] Z<7) 100— 1000 A k^O fe&Pt'f XJ4. 

m^s, -55624 mzm^titzmfwm^F^ xtm 

M -CilB-C* £ O CJt^T . * L < /Jm& V v(S&? -9" -f X 
[0036] afefS^U^AmfSfflLiNiOtifijEatm 

co#M^*s B B B ««j*±ie«=t a t=a®Lfca**»:fc:M 

[00 37] 1 . fflfiJcj^(A) 

±fcv^a, ±tii^aiije^^s«fe B B B ffijt^*i-^iE 
m$mm%t>tih x o izmtR Lfz . xt*s 1 kjsi ^ 

[ 0 0 3 8 ] ±^tJt i a (C. ffi^(A) T-^Six^ U 



[00 39 ] 2. ZSI (B, P) S0-ir*^a 
Z/(Ni+M) OM^itT2f>Sac^«^'0.001 ifalTT&S 
t . B ^ P «£ £ i«i^14&«co»^+# t * S . 
a«14>'04 iO^S^fc. SaWtB^-U^v^ 

iff* L<«i0.01— 0.05T'?)-g. o 
[0040] ^■)^!c4 I ^B^P(i;{ii:^i:"^ : i>^^^^ 
HOT, ZEffiWW*<7)B^PtfO^-*4i4. ^-JtSPf^ 

[004 1 ] 3. 3a-9"-f htOLi^^r* 

t^-pT, jtawB^PSr^Ni-fb-^^jDLTA 1 

t . B^>P tcSH-T^ ^ B B B f«jt«a^^2: *) lz< < , 
JJHLi I &^-*d i 95%m±OLiNi0 2 ^iE^WW^»S 22 i: 
3&^S*. 3atf-^ b^LiA**{±»4 t<i±96%JJl±, 
i 0 if 4 t < (497%Iil± s ft t> » 4 t < (499 %BLht *> 

4. 

[0042] 4 . IS B B B ^Hf X 

•SAW-f Xj&nooo A i 0 ±* v » k md&tiff&T L , 
100 A£V^^kffi.Wmm&1&<%:Z>ZkV$>Z<, X 
U^ISJtf^--f X{4 200A1^±. SOOAHTTft 
4 . ISA?^ X{4. ^I^OMBJc^frTfflW-rS 22 k 
j&^SS. *IMHW*^. B^P^3sM4te B B B ^^X 

[ 0 0 4 3 ] Jfcfc, *f6ffl«Uf-^A«||ffljE«WHtf5 
IBKSFiEfcioV^TKIH-r*. 4-f, NiM^4 (y = 0^*i 
^■) 4feliNiflW+M7aif<0fflDH (y>0W*^)[J2LJh 

[ 0 0 4 4 ] Ni (-M) Jg^4(4, y = 0 CD^ii- >y ^;1- 

3t - -y ^/Hfc^Hrti. - -y ^/Wk^Sl*M3C«i!>ft^Bl 

•y^WStM7U*^tS^Stt7j<^ («, iS-ft- y^/P 
t M^M<?)igK^tt*fSI?K) (cr;l-^ U Sr Jpx."C. 
K^b- >y ^/bt M*iWk!fj(**a:$-fr4 22 k I/ZJ: K! . M 

[0045] ^•y^/Ht.-^-ftfe Jtt^MTC^t^t LT 
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*BHH$8, ffiH, SfMiL «Eiafi. JJtBSS, £<o 
[0 04 6] Ztc^£7)JSW{4. sfci>**flc. 5i?^*lfc& 

awt^ftifctty y-ik-smt Lxit. zn^zmm^n. 

fr^**, B 2 0 3 , H 3 B0g, BP, P 2 0 B , NH 4 H 2 P0 4 , (NH 4 )HP 

o 4 . h 3 po 4 , h U ^ f^*^7 * yf»*X7 4 b" 
[0 04 7] #K¥Hiv^m«>l»fcb<tt2«KLh* 

■fZ>ZbimtL<^\ 

[0048] JJE<oa^fcJ: 9*§&*lfcNi (-M) MWi: 
Z tHR^ES O^ft *mHLX. - v TMY&mg 

nmfmwKmzmmtfzi%^zitzn^zm5tMz 

Ni(-M) RflSftj&q&fcjK.*. £tf*Wl3ftfc*SVv^ Ztc 

* (b, p) i4±(=Ni(-M) etimomw^mmiiz&tE 
-thbw&ztih, 

[0049] jsmaexjsmv temmmzm&zn ? co 
x\ fcm&mmztmmim&fo -> x h x w x , 

{4. Bmb^&mmnmftM&m>xmz5ET^-& ± ate 
[0050] ««ic«fc o»t*^£zjat*-frfrr4Ni (- 

t LT(4, i&JWBt 4 *)WtiMk*£]8.-t?> Uf^-Mfc^ 
ftSrffifflt-# & . *<7) 4 0 =Sr U f-^A-fk&fttoaflcWi: 

'J^AMP£. Ni(-M) £*f-rsismt (ffijfi 
5$<A) x fit) &ffiM0M£.%:&J;oliZfHkl>. m%$L 
JjESlfc»^4. fSMIu^Ni(-M) RBfcZTC 

*ffiW0>^fcoii vcR»!HLfctf>i: H«fclOtTS . i 

«fcS-&3Sitt55rV^T, i <F>^<nm&mi®M LX t> 
4l*\ 



[0051] ffiMKfejRft(cu^Aism&a-&ufca, 

»fc |5Jb#^ - SR#flrc±tfciHfc y ^a b mm±mm 
com (-m) itf tft b cokh&z 4 h u^y^m-^mmm 

m$. mvmm%b-s-h« bsr*, 

^(4^tt^XT#JR LfciW^ i: T'Mfig-r £ Z b 
ftX'% h tK Iff 4 L < {4K*^*T'M^^fira . 

[0052] msm&misx vmmiz. mmzx <o±f&t 

650—800 "CCOSSEH*** 1 ^: U^. 650 °C*}||-C"fe-g> t R 

fcs. ^^^'800 °csrSx.£t. JiflMUja^aifL. 
% d , %mmx*fctnmm%&t¥* m&t& z t 

[00 53] mmz£<9ft$>tLlz. Zjtm (P, B) £ 

[00 54] =5r*3. fSft^^ffiWLiNiOa^IEffiWfi 

(1) Ni(-M) JS^i:Z7t*c7)JlWi:^-^Xg, JoJtV 

^rig, «-*-*^{4M^rtfcv^Ti^eM^fi : 3« 
[00 5 5] nt^|6^{4, »5t5K^B»^5 U-fe EBK 

vm^tv&yxjv^b'xmm-ti. zbizx^ mmitv. 

ZtL*»MbmM.l$-£&Zbiz£<omffiX*$$>» «^co 

[ 0 0 5 6 ] £tj, *«T*£^SI4^ 

[00 57 ] #^T10 -87332 ^fgtC^§^XT^£ 
0 lz, -> y "rivmMb V f?AIfl**S^5 U 

[00 58] ;W:SL, -y^URBfc 
WiSSE L . B ^ P ^/SgMt- v L T *» 6 U 
f-^AMWfcS^-ftfcfe, ±12(1) ^4^(2) iO^-r 

[00 59 ] *^HJ5cr) U^-^Am^fflLiNiOj^IEffiWW 
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^yfh57Wnxfi/y, »K U 7 -y it f - 'Jf^ 
Oyjc^fflffifll, sfiV ^itf/ly^ ^-/Hr/Vo— 
0>**tttt») fca^LTjEtt£9W£WKU -ix*5i 

[0 0 6 0] 'Jf>Afifltill SEigy&ffcSfvc 
^4K«WJ*WtC, 'J^^&JBL Vfy&-&& (Li- 

sn. Li-M) &&istsm<nnffimi>~*iwv$> r ) . w& 
jwsrrfc*. fit. («. x-fo-ox 

t 0 0 6 1 ] *^Bj| £ 7)iEaTO*fflV'>T Uf-7Am^Sr 

LiNio,3KiEfiStmi:J4»SrO. SWSMSWK^ft^ 

L , WW&-M.<7> itt v * U ^ A«S* ft**- 4 i t **T 
*)te, CotJt^TNi(i^flrC*50T. lEffiOM 

[0062] 

a. jE»m<^ni 

(iatWl)*iWt-y^KNi((lDi] m*k. int**? 

*(B 2 0 3 m*£, Ni : Bcom^ittfl : 0.02t*4 4 5 
fcE£-U 9biCTSJ*:*=T-H»«^Ufc«, Ai^OO 

^rt-s mi- -v rnrtm&mi . 

[0063] iOf&M£j»C7KSHfc'J f-^A (Li OH • 
H 2 0]|fr*£Ni : LitfDW^ifc** 1 : 1 tC&S 4 3 KE£- 

xti. mmmf^, 750 ^cx-^mrscom^n^x , s 

[0064] (ICttn 2 ) SHbfc 1 ?*^ 0 3 ] ^*CDft*> 0 
fc!Wfc , J>'[P t CUtt**Ni : PtfOM-?irt*n : 0.02k:$r 

& 4 5 Lfcjswwi , mmm 1 k LT , P s 
*irr Li nio 2 wfe . 

[0065] <Jt$PJ 1 )Ni (OH) 2 ^*k LiOH ■ H 2 0 t&5fc 
£Ni : Li^JS-^Jt^'l : 1 t^rS 4 5 fcE-^U 

jc«*. 750 °CX*20mmffiJ&T$>Zbt,z£ 9. Z7n«ir 



[00 66] (Jt«E0<l2 ) JtWEM 1 T'^L^LiNiO^* 
fc, Ni : B^M^Jt^'l : 0.02fc:&4«fc 3 tBjCfeW** 

0 *CC 1 B#P H 1Jn^-r-§> i k t4 0 . B £-£*-r&LiNi0 2 

[00 67 ] (Jt«0!l3)Ni(OH) 2 ^*kB 2 0 3 B*kLiOH 
■ H 2 0 Li : Ni : BOM^Jt^'l : 1 : 0.02tC& 

h 4 5 izm&Lfzimititmi 1 1 h»c lx, 

#-T4LiNi0 2 ^*^#^. «4. Ni^^WMM^ff 

[0068] (irLKM4 )B 2 0 3 »3fc£Ni (OH), ffimzmu 
~?hCOX*te%:< s LiOH ■ H 2 0 ^O^kRB^^jDL 

hp^. s^nkoh), »*/i(t^MMu. 

M)tt^. *M4. Ni^ft^fSM^-S^atcfc^ 
T , #J«fffc, ««»^)Ni|MSftfc*fUTB£Lifl:^a) 

[oo69] amm 5 > b 2 o 3 <s*^ft*> 0 tp 2 05 

{4, ib^M2kf31«^tT, P&#*-ri»LiNi0 2 ^*^ 

[00 70] (Jt«EM 6 ) B 2 0 3 ttsfe^fW) 0 (CP 2 Ofe fc^*^ 
Ni : PCOUfflrb^l : 0.02k^r4 4 3 tcE^ UfcJ3W- 
{4, J:»J3 fcTOcLT. P**^rt"«LiNiO,»*t 

[00 7 1 ] (l6JlW3)*iWfc=.y^HNi(0B) 2 ] mi 

3 )*&*£. Ni : Co : : 0.1 : 0.02t* 

i>±3cs^l, ^x-9imzx+ftM-£itzm. 

45700 °CT-2B#PHlt0f5'MSrtf'3-C, (R^JS^i: LX , 
B & § - >y ^ - rj 7 h BM^M»»^» %tz . 
[00 72 ] itOfM^JaSilltyKK^y-f^A (LiOH ■ 
H 2 om*£Li : (Ni+Co) COm^ittf 1 : lt^rftidtC 
E-^-t, «eE*T?L»tT-HM»&U/sa, 7;^t§-y 

s'tcAn. sr*^*, 750 •c-c2o^ra<io««*fi : r> 

t, BSmt-S)4, B£-£tfLiNi 0 . 9 Co 0 . 1 0 2 »*Srf# 

[00 7 3] (HSSCT4 )tSMM§^ 1 ^«T7^ 'J tffP 
C±4ft8fcj£tCj:-5T»fc. Ni : Cb«lsmfcjW).9 : 0.1 
- >y ir;k- rjy MciM3fttt*fc B 2 0 3 fc §r (Ni+C 
o) : BiOJS^Jt^l : 0.02K&&4 3(;:E-£Lfc£W4 

StttW3kl^«fct'C, B2r#^-r^LiNi 0 . 9 Co 0 . ^ft 

[0074] (^SfiCT 5 ) B 2 0 3 ^*£7)^^ 0 CP 2 Ofe 
(Ni+Co) : PcOJS^Jt^'l : 0.02k ^4 4 3 tE^L^ 

WK4. HWJ4k^I«^LT. Pt*flT5LiNio. 9 C 
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o 0 . i0 2 «**»fc. 

[0075] (^jSt#"J6)B 2 0 3 kP 2 0 5 £ (Ni+Co) : B : P 
com^iktfl : 0.01 : O.Olt&S X 3 tfte-LfcJJWtt 
»fe#iJ4k|5l«t~LT. BfcJ;t>'P^#^r-rSLiNi 0 . 9 C 
o„. !0,»5fe*»fc. 

[0 0 7 6] (H»j7fcj:^8)B 2 0 3 «M^ (Ni+Co) : 
B^J^ifc^Hl^tll : 0.001 fcJltM :0.10k3r& 

«t o t,zm&LWj.mzmm4 1 mmiz lt. b ^^-w 

-f l>LiNi 0 . 9 Co 0 . !0,»5feS»3t. 

[0077] atmmDiwcm^^xn^m ■ co^jg 

^Jt^ 0.9 : 0.1 <^^/W-3A;l^7jcKMWi*£ 
ffll\ Li : (Ni+Co) CDM^-lttfl : 1 TftofcfiWHilt 

KMlt|5]«(cLT (Wfr£-fimm]%mzJ:*)) . P 
*B***Lfcv*LiNi 0 . 9 Co oa (feta5fc*»fc. 
[0078] (it>BPJ8)B 2 0 3 St^HD L&a^fciyjMiSg 
ttW4fcra«fc:tT, P-^BSr-S-WL^T^LiNio.gCoo.! 

^^h*iMSft»**«aftL, SM^^ft^LiOH - H 2 0 

[0079] (itWJ9)Lt«M7T-^)£L^LiNio. 9 Co 
o . j 0 2 fflV ^l^MiJtWJ 2 k PUSHC L T 

£B 2 0 8 £iI£U mm) » B^^TfSLiNio.sCoo.! 
0,»*t»fc. (Ni+Co) : BeOflFJMfcttl :0.02T"£>-5 

[0080] (JMRWlOj&ifcffifc: i oTfffcNi : CoCOM 
=flttf 0.9 : 0.1 <n—vy)V-^rt)Vh*mtWn3& 

mv->tzwuz.$mm 3 1 mmtz lt (b 2 o 3 £ni +c 0 ^ 

ftfe±tto<ffc£»i:ateLTttlS) . B*#^^,LiNi 
0. 9 Coo.iQi Li : Ni+Co : BOJEflttel : 
1 : 0.02T*)O!t. 

[0081] (it^JlDitf^tCct^Tf^Ni : Coc7)M 
^Jttf 0.9 : 0.1 (0->y^-3^>h7j(^L^*Sr 

fflt ^jawitt««4 fc r«c lt 

W;B 2 0 3 ^Liit^i:-Mt^L, Mfi£) , B£#* 
•TI>LiNi 0 . 9 Co 0 . 1 0 ! »5fe*#fe. Li : Ni+Co : B<7)K^ 
Jtfil : 1 : 0.02X'fo^tz„ 

[0082] {imm\2)immix'^WLLtzum^ 9 c 0 

0 . 1 o 2 f/)** fflv tftJ^JiJfcKW 5 k ^|«(c L T 

fcPlOB*«#U, SftSaS) , P^W^-SLiNio.gCOfl.! 

0,t&**f*fc. (Ni+Co) : PflDJR^itttl :0.02T"&^ 

[0083] (Jt«0!l3)St8fcffit:J:oT»fcNi : Co^Jjg 
^Jt** 0.9 : 0.1 {JO-'y^/P-n/VUh?^^^*?: 
fflV VfcEUMiJfcttH 6 k LT (P 2 0 6 £Ni +Cofc£- 

ateitmflteGifca^LTirK) , P^#*-r^LiNi 

0. 9 Coo.iPj Li : Ni+Co : Pcr>W,^Mtl : 
1 : 0.02T£>-?3t.> 

[0084] atimiw&minfrb <o KiWfcy 

*[P 2 0 5 ]^ffifflt^^mit«^Jllt|5]«(cLT . P 
***r4LiNi 0 . 9 Coo.iO,»5|ct»fc. Li : (Ni+Co) : 



PtfOJS^JrbJil : 1 : 0.02T&o?t. 
[0 08 5] OfcRWl5tiJ:Vl6)Bj0fett5fei (Ni+Co): 
B^JS^it^tfX^ftl : 0. 000533 J; l>'l : 0.11k 

i o fclte UfeJaWiH*W4 fc LT , b 

-TSLiNio, 9 Co 0 . 1 0 2 ^7fe§rf#^» 
[0086] (H»J9 . 10. lD^aafefc i -JtUftN 
i : M (Mf+^flftlMn, Al . Fe) CDWTtttf 0.9 : 0.1 
CO - >y ^ - M*Rft!|M&3& ffil ^J^MiHSfefll 4 k 
mmizLT. B^-t^-th LiNio.gMo.jOj 
fc. 

[0087] (Jt«E0!ll7. 18. 19)#ifeifefc £ oTfffcN 
i : M (Mf±^-ixefLMru Al . Fe) CDM^lttf 0.9 : 0.1 

mniz lt (Ni +Mfc^co{m^mizLut-smiM 

, B^PmL^U LiNi 0 . 9 M 0 . A ft 
[0 088] (ttRW20, 21. 22)JHR«17, 18. 19T^ 

jfiLfciB^sffl^fcjawiifsisw 9 b mmiz lt (^ 

f» 2 0 3 ^7t5Sr3sJP) . B^^-fh LiNio.9Mo.jO2 

[0089] (immX 24. 25>^a&(C ± oT#fcN 
i : M (Mf^-efL^'tcMn. Al . Fe) coM^ifctf 0.9 : 0.1 

co— -y - M7\mimsm^m^tzmm^mm\ob 

|31«(CLT. B^^-fh LiNi 0 . 9 Mo.!0 2 

[0090] mmm\2)mcMzi.^x%tzwi ■. cocom 

Tittf 0.9 : 0.1 co-'y^^-a^^hykm-imf^b 
^^K(H 3 B0 3 ) Sr (Ni+Co) : Bc7)M^Jt^'l : 0.02^* 
hkd ^rirb^T'yKt- M x. . 16^p B 1 A- S /LM^r L . 

°C. SaHH)S<?5JfJPiaffi(il30 °CT*-?/i« 

Sr±M*700 °CT 2 BfPalfM^ L . B ZiZ&t h - >y ^/L 

[00 9 1 ] i<7){R^Tl#/t«ttm*^. LiOH • H 2 0 ft 

(Ni+Co) : LiCOUfflfc^l : 1 3 tffi^ 

L. 7\/>?'~lzX+ftM-£Ltzm. r/LSt^om; 

Aii. 750 v.x*2(mmm&Lx . ss^jk-f- 

SBSr^-n,LiNi 0 . 9 Coo. i0 2 c7)^fe v *2:f#>t« 
[00 92] (SISfeWl^^^KfHgBOg] O^OIOjy 

iS[H 3 P0 4 ] &JnifcJ2W4SafcWl24:l^*tcLT, P£ 

^^SLiNio.sCoo.iOstfMRim**^. (Ni+Co) : 

P 0)Wfr itii 1:0. 02T& o . 
[00 93 ] (Sl{fe0!ll4)4i:£feffit ioTftfcNi : Co^JS 

^ibe* 0.9 : 0.1 ^— y^-3^h*»fi3itrtB*fc 

^^K[H 3 B0 3 ] Sr (Ni+Co) : BCOig-?Jt^l : 0.02fc* 
4>700 "CT^Bt^cOtRMSrffVK B^^TfS^-y^A' 
[0094] ; cOfM^Tif ^ft* kLiOH • H 2 0 £ . (N i 
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+Co) :Li£7)M^Jt*U : 1 £2:4 X 0 liZyMzfiU*-. 16B# 
IH#-/I^ 5 Lfc . »£*ifcx 5 U - £■ [UKR^C 

0 C. (SlHleOttIPSiettl30 •CT&ofc. fi6*ufc»* 

MJffot. BWfc-fS B *##t-SLiNi 0 . 9 Co 0 . iOs 

[0095] (B«W!26)*^R*JBi5:*»ofc£W.J4SI 
MM12 £ H&£ LT (tic^fcriSSttjik J: 0 «Rtt* 
it) , B^P**1TL ! Srv^lNi 0 . 9 Co 0 . 1 0i^*R»**' 

[0096] (Jt«eaj27)*i3tSfci ->Tf#^Ni : CotOig 
^.fcfcA* 0.9 : 0.1 <^-y^-3 J '^h*lMBft»*i: 
aKU-f-^tt**. (Ni+Co) : LiOHmbSn : It 

tllzX v y - £ [UfeR^eD «^fg««T"BimM L 

fc. *ja^f«^flSii23o °c. ?e««^ffiPiajK{±i3o 

L&^LiNi 0 . 9 Co 0 . 1 0 2 ffttttX&s&WZ. . 
[0097] OfcKM28)*iWfc'J |3IB#^ 
^*^»»**JPi^mhtiJ:b«M26J: TOcLT (« 

TflSfiS) , Bi-fr#t4LiNi 0 . 8 Co 0 .iO,(?MMft»*i» 
£ o (Ni +Co) : B <DM=Fltte 1:0. 02T$> o . 

[0 0 98] UI*^)i«yf-?A 

in £ tz imwmmzi t mmtz lx , b * ^lini 

0 . 9 Co 0 . ! 0 2 . (Ni +Co) : B <T)WT Jt« 

1 : 0.02-C&O*;,, 

[0099] 16)il&j£iSJg£650 0 <2\ 800 °C 

tit ammmm itmmiztx, b £ -^-^rt & u ni 

[0100] (JtflSTOO, 31)0S(£i&K£6OO °C, 850 °C 
£ L UWiHSSM 1 i: mmtz LX , B * #=Tt & Li Ni 
0, 

[0101] <Jfc«0iJ32)#ifRSLK£85O 'Ct LfctUMi 
JtRWlfcEHJKcLT, B^P^#*L^v^LiNi0 2 e* 

[0 102] (ifcKCT33)^igy^^A(Li 2 (C0 3 )). gt-ft 
-■y^r/KNiO] . BML*i->*(B 2 0 3 ]£Li :Ni : BOMi 1 
Jt^'l : 1 : 0.02fc&.g> ±-5 V To \Z)VT)V3—jV 
IZtUt. ^-^HVTM^Ltzm. m&L. 590 °c-cio 
BfflMMtLfc. ^(^SStSEA^ JSMS.il ltoo/ca? X 

fSML, mmmf^. sso "CTwraM^t. ttf&ft* 

SJ*T»*LT, B £**i-4LiNi0 2 »*&»fe. 
[0 10 3] B. Ifiittr^ 



[0104]® xttm^fisg 

«3Hsb<z> miff > sias r-3b-c y - b ^ h » 

WLfc. 3b+M hc?)Ni(+M) CO^mi 1 . 3alM 

LitNi(+M) co^mcom^ i tmi£L. m^imnm 

aMfcfcffVV 3atM h (LilM h) CO Uf-? A 

4fcEH>ftf-^tfM!MHiJ:'), WilsonffitcJ: •) 

[0105]© ffl«^ 
[0106]® St^fi 

b"-UT>(PVDE , ffimm) (Ofiitb^lO: 1 : 0.44^1 

»s^ioo x:xi6i©iawaKS-rcjEfi*ffiHUfc. ifi 

jft : Xf-^y^-^'*-h4>lM LiPF 6 » miUL 

[0107] «SE20 mA/g , jjr -y h^"7«E 4.3 V-3. 
0 V(«^20 mA/g fcT4.3 V 4"C'^«. 3.0 V tX'tk 

[0108]® mtfe&comm 

•"Tf^HLfcUf-^AWft*, m^20 mA/g T"4.5 V 4 

iESSKDaiL. Al-fe;WcfJAUfc. SijaailKD 
SC) T\ Ar^'X^. j*mO°C/minT#SL. ^b-^ 

[oio9]© mmnmm 

±3* Lfz X o te . IS H H B ^^ xa** # v ->*s-^ . SEM 

[0110]® ^-yT^JS 
r^JKt Lit. 
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[0111] C. fSJR 

(isshh i — ii>safcw<o««5fea»ifrTEM "C'ti^L/t t 

46^MHlffl«0#i£3&q|BSF*ut. tem ^K^tTaSrtfe 

[ 0 1 1 2 ] — Wfc LT, i?fli { HiM2Tf^P&t 
*^4LiNi0 2 «*<0«^i:ov^'C<^«ISa*Hl, S2fc 
±tf* 1 tSi^. Hi tis £ OttstOTTEM ^*T$> 0 s 

JS(4H0«Mim GBffA) H2ti, El 

1 co a 3!0«TI§MHT£> 0 , £ (OJiltiWgpftKffiT 
fcS^t s&*jb*»4 . * 1 1±» H 1 C93-{4BT«EDX ftffi 

# ft L T V ^ i i: #*)jtPS . mcommcoBMz-o V >T 

[0113] ggjfcft 1 ~11*J «fct*tfc«W 1 ~25tO^«^ 
3alM h (LitM h) COLi,!?** (Jfttffiit^Slil 

coast***, JSSnLfcZTaffcJHniiiWIHi:- 



[0114] 4fc, ifL^c7)^{±^§^-3/i^. a 
W<50Z7t:»<7)#W*a (Z/(Ni+M) CXEHMt] IS, 
[0115] 

[^1] 





P/CF4W1) (%) 


a 




65 


b 




73 


c 




74 


d 




2 6 


e 




65 


f 




1 7 






0 


h 




0 



[0116] 
[*2] 



mm 
## 




a 


mmm 






0© 


urn co 




B 


0, 02 






210 


99. 7 


208 




P 


0. 02 






212 


99. S 


210 


JtWIi 








ttL. 


212 


99,7 


180 




B 


0. 02 




ttL 


180 


98.0 


205 


lbttf« 3 


B 


0. 02 




ttL 


175 


94.0 


206 


JtRt«4 


B 


0. 02 




£9 


175 


94.2 


208 




P 


0. 02 




ttt 


180 


98. 1 


210 




P 


0. 02 


Li£[lfl# 


fit 


177 


94.0 


210 ; 



[0 1 17] 



[=S3] 



(11) 32001-76724 (P2001-76724A) 



S#ffift UNI.. s Co,. ,0 3 



[01 18] 











Ni,Co 


€.& 






BUS. V^-J 


J Jf tfc !iki O 


B 


0 T 02 






$> *) 


210 


99. 1 


213 




B 


0. 02 








210 


99. 5 


218 


Jj/ -tr= itkl E 


P 


0. 02 








208 


99. 4 


220 






^■0. 01 








207 


99 T 4 


219 


^Jmxr\ f 


B 


0. 001 








202 


99. 2 


195 




B 


v, 10 






9 


200 


96. 0 


222 












■fr I 1 


200 


99. 3 


190 




'A. Lr 








4- in 

<b v 


200 


99. 5 


190 






0. 02 






ti r 


17(1 




91 s 


JbtMlO 


B 


0. 02 




w 




160 


94.0 


218 




B 


0. 02 


/s 


ft 


*U 


162 


94.0 


218 


Jt«Wl2 


P 


0. 02 




mm 


ttL 


170 


97.9 


217 


J£tSf*J13 


P 


0. 02 


Htm* 


ft 


UL 


165 


93.9 


220 


Jfc**t*Jl4 


P 


0. 02 


ff 






166 


94.0 


220 




B 


0. 0005 


mm 




tit 


200 


99.3 


190 




B 


0. 11 




ft 




195 


94.5 


222 



[*4] 



S*tt(K LiNi, .Hi ,0, (I : ^n. Fe. Al) 





Dp* 




a 






(aAh/g) 




mm cv) 


tarns 


In 


B 


0. 02 






201 


98.0 


218 




Fe 


B 


0. 02 


if 




200 


9Y. 8 


213 


nnmu 


Al 


B 


0. 02 






200 


9f.4 


223 




Mn 


fa L 








198 


98. 0 


190 


itt£#|18 


Fe 


ftt 






rt 


197 


97.8 


185 




Al 








rt 


197 


97.4 


195 


JtttWIZO 


Mn 


B 


0. 02 






155 


97.0 


215 




Fe 


B 


0. 02 




IV 


lbO 


96.0 


210 




Al 


B 


0. 02 




ft 


150 


96.0 


220 




Ma 


B 


0. 02 






145 


91.0 


218 




Fe 


a 


0. 02 


Li £ |^B# 




140 


90,2 


213 




Al 


B 


0. 02 




ft 


140 


90.0 


223 



[0119] fS2—fl4j&»£>. B^P^m&n-rSfc. •£ 

^SaB#agtPl^^-< . b^p ^maL^^kizit^ 
t . B ^>P ^asjp L^v^tifc^T JW»ftWKT^ 

[0120] u^Aa^«fl;«i*-&ja6Lfca 

tB^P^5^8nt3tJti^J2. 5. 9. 12. 

tiaanLJt*& at^M4. 11, u) 

3. 6. 10, 13, 23-25) CD. V^fLfOSSJa^IiT*^ 



^ro-Cfc "3 . M^M^mm^tiiz J; UaRmsgJb&tfi 
[0121] ittt«L, *SMBtfieoT, WNiJBH 

^p zsmmmtt.mz lt*^ . u ^jMt-^s-ii 

tcj: 0 , ««Ofe H B a «jt^^^ < ShTi t'5r< , B^>P 
[0122] mWmi7 , 8 fctt!R«15. 16fc Ofcfjfc** 
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^Bfc#»liliB*>&;fv*\ 0.1 .fcOa^fcJWgJfeWS 

[0123] ^^ftcf iOMSOlIigtCOViTfi. M*WNi 

[0 1 24] 5«iatC, ^jSftKB^PS' 

S*iBj£ LiNio. iCo,. ,0, ; ttS&ai: 



l x m? mm t> tifz . 

[0125] (S5&60!|12~ 14)SISt^Jl2— 14i2Pt!g3gilS£ 

tzh^h. immmm^BitZTKLtz* —Mb bx, 
[0126] ^a^^wiMT-w^^^is^sjcm 

^i^K * . itKM26-29cO*SS t -fttca 5 tc^c 

•To 

[0127] 





(fin) 








Ni-CoJg^ 


(mAh/g) 




B (0. 02) 










210 




P (0. 02) 






// 


// 


208 




B (0. 02) 








rt 


210 


it&t*]26 






£ t> 




/r 


170 


J±*WJ27 


/IL 




ttL 




fr 


120 




B CO. 02) 




SO 


CttR 


fr 


170 


Jt&t*j29 


B CO. 02) 


Li<t|5le# 






fr 


100 



[0 128] S5A^i^J;oi:. - .y^-rjA^ 

*.mmtzif**&x ? o—iz txmmmM Lx&t>m 

tit L , »6*iJfc8R:R«0- •/ *r }V— zij^jV MWBHJ»*e 
OTi:ib^J27j; 9liJt*Ufca*» "iaHe«*fr*>2:^ 

Liob?&t. mmmkmzmfc-s'McomttM or 

[0 129] £*uc*tu -v^/P- 
rjySVl- I- £r«t S Mfc B ^ P £ SSJU L , ffitffi 

? v -fr^(Dmmfflm*uffiM< l zft'> tzmmmn. ntz 
trc$r< . z\<nmm&m*m}mtizft^tzmMmmzt$ 

ft 4 HtfeM 3 - 5 J: 0 filj&Hcffiv «f (fC* s . mz . n 
[0 130] -JT, B^PSr^DLT^. -e^^Jn^I! 



{S5r<. Uf-^Aft^fc-*Sfc«toUfeifc«We8, 29 
tli. B^>PS:m&pL^mJt*^lJ26. 27t|slt*\ ^il 
(M)Stttfr^nSS^aL7titlRM29) 

[0131] H»J4 , 12 1 JtRfl»J7"r^^iTJt»*0 

SffPKi ^ -y TWBE* 1 ** < «r § £ t S . <! ate 

[0132] 
[*6] 









1-90 




2.40 


^t^M7 


1.90 



[0133] (HSS0IJ15. 16)J:bKCT33T'{i:SEM (EBSP £ 
st. HSfiMl . 15. 16i3j;VJ:bK^J30~32-Cii, SEM f 

niDfe-^^^fii D^^-^x^^f^ isms- 

^7(C^o 
[0 134] 
C*7] 
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jlM 


(C) 


(A) 


3srtM b 


CmAh/s:) 






B 


750 


300 


99.7 


210 


208 




B 


b50 


1 AA 
100 


no u. 


ZOO 


Zwo 


*BS*I16 


B 


800 


1000 


97.2 


200 


200 


itmmo 


B 


600 


50 


31,0 


150 


205 


tmmi 


B 


850 


1500 


94,0 


180 


180 






850 


1600 


90. i> 


140 


178 




B 


850* 


20000** 


89.0 


130 


180 



[0 135]=5rfe. WBSSUU/^tlffi 1 km t750 "CT* 

i 4 ift^S'l4iBi±«S&S^I^ tv% \i . 1MPJ31 k Jt 
«fi«J32f:0*flfc&»fe*)3&>S i *»Wfc:J:*Btf3ilS 

[0136] 

LiNi0 2 jRHW<OJR3c5£tt£ , JW»*t ffiTS-tf-rCiSC 



[0137] &fz. *5fiHB«*ffifc: J: S k . 7k^x5 'J 
WRlBsfeOJKII^LiNiOs ^ZESWSSrS® L , 

[HiS^>1i*3rRBB] 

[0i ] *aMHt(a!oTiBft**i.fcp*-ft^rt-4LiNio I 
[H2] milage com^anisfii^^ 
[H3] ^awfcftoTiiawesiijHfflt-ciBssn 

« (SEM)¥ft«ll5iJ^*-r o 



[01 ] 



[02] 



[03] 






02) mm mt 



a?) mm —a 
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F^— 5H003 AAOO AA02 BA01 BA03 BB05 
BC01 BC06 BD02 BD03 
5H014 AA02 BB01 BB06 CC07 EE10 
HHOO HH01 



